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$VLWFDQEHVHHQLQ)LJXUHPDQ\$0DSSOLFDWLRQVDUHDOUHDG\LQPDLQVWUHDPXVH(YHQWKRXJK$0KDVEHHQ
GHYHORSHG IURP V WKH LQGXVWULDO XVH RI LW LQ )LQODQG KDV UHPDLQHG OLPLWHG )LQODQG LV EHKLQG LQ WHFKQLFDO
GHYHORSPHQWDQGLQGXVWULDOLPSOHPHQWDWLRQRI$0ZKHQWKLVLVFRPSDUHGJOREDOO\3LLOL	6DOPLQHQ$WWKLV
SRLQW LW LV LPSRUWDQW WRUHVHDUFKZKDW LV WKHQHHGIRUDGGLWLYHPDQXIDFWXULQJ LQ)LQQLVKLQGXVWU\KRZLWVXVDJH LV
VHHQLQFRPSDQLHVDQGZKDWKDVWREHGRQHVRWKDW$0FDQEHSXUSRVHIXOO\XVHGDVDWRROLQLQGXVWU\


)LJ+\SHF\FOHIRU$0DSSOLFDWLRQV*DUWQHU
)LQQLVK LQGXVWU\ KDV UHOLHG LQ IRUHVW LQGXVWU\ IRU GHFDGHV HVSHFLDOO\ LQ WKH 6RXWK(DVWHUQ )LQODQG5HDVRQ IRU
ORFDWLRQRIIRUHVWLQGXVWU\VSHFLDOO\LQ6RXWK(DVWHUQ)LQODQGLVJHRORJLFDODVQDWXUDOZDWHUV\VWHPKDVKLVWRULFDOO\
SURYLGHGQDWXUDO WUDQVSRUWDWLRQZD\ )RUHVW LQGXVWU\ DOVR QHHGV D ORW RIZDWHU WR WKHLU SURFHVVHV DQG WKHVHZDWHU
V\VWHPVKDYHSURYLGHG WKLVQDWXUDOO\6LQFH WKH HDUO\V WKHSURGXFWLRQRIGLIIHUHQWZRRGEDVHGSURGXFWVKDV
EHHQ GHFOLQLQJ JHQHUDOO\ LQ 6FDQGLQDYLD DQG HVSHFLDOO\ LQ )LQODQG VHH )LJXUH  0HWVlWHROOLVXXV U\  DV
SURGXFWLRQLVPRYLQJWRFRXQWULHVZLWKGHYHORSLQJHFRQRP\DQGZLWKORZHUODERXUFRVW


)LJ)LQQLVKIRUHVWLQGXVWU\SURGXFWLRQIURPWR0HWVlWHROOLVXXVU\
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$OO WKHVH UHDVRQVKDV OHG LQFORVLQJRIVHYHUDOSXOSDQGSDSHUPLOOVDQGDOVRFRQYHUWLQJPLOOV UHODWHG WR WKLV LQ
6RXWK(DVWHUQ)LQODQG$FFRUGLQJWR6WDWLVWLFV)LQODQGLWFDQEHVHHQWKDWWKLVKXJHFKDQJHLQIRUHVWLQGXVWU\LQWKLV
UHJLRQ RI )LQODQG KDV OHG WR D   GHFUHDVH LQ HPSOR\PHQW UDWH RI IRUHVW LQGXVWU\ DQG SXOS DQG SDSHU
PDQXIDFWXULQJEHWZHHQ\HDUVDQGVHH)LJXUH,WFDQEHFRQFOXGHGWKDWVSHFLDOIHDWXUHIRUWKLVDUHDLV
WKDWDVIRUHVWLQGXVWU\LVPRYLQJIRUZDUGJRLQJDZD\WKHUHLVFOHDUDQGVWURQJGHPDQGIRUQHZW\SHRILQGXVWU\DQG
EXVLQHVV2QWKHRWKHUKDQGGHFDGHVRIKLVWRU\DQGFXPXODWHGH[SHULHQFHDPRQJIRUHVW LQGXVWU\KDV OHGWRVWURQJ
LQGXVWULDONQRZKRZHVSHFLDOO\ LQ ILHOGVRIFKHPLFDOHQJLQHHULQJDQGPHFKDQLFDOHQJLQHHULQJ%DVHGRQDOO WKHVH
IDFWVDGGLWLYHPDQXIDFWXULQJFRXOGKDYHVWURQJSRWHQWLDOWRJLYHQHZEXVLQHVVLQDUHDRI6RXWK(DVWHUQ)LQODQG


)LJ'HFOLQLQJQXPEHURIHPSOR\HHVLQ)LQQLVKIRUHVWLQGXVWU\6WDWLVWLFV)LQODQG
$VDGGLWLYHPDQXIDFWXULQJKDVEHHQUHVHDUFKHGVWXGLHGLQ)LQODQGVLQFHWKHVIRUH[DPSOH'0/6LV)LQQLVK
LQQRYDWLRQ DQG DFDGHPLF NQRZOHGJH LV JRRG WKH VNLOOV UHTXLUHG IRU KLJK LQGXVWULDO SURGXFWLRQ VNLOOV DUH DOUHDG\
SUHVHQW $OO DIRUHSUHYLRXVO\PHQWLRQHG UHDVRQV OHDGV LQWR FRQFOXVLRQ WKDW $0 FDQ EULQJ DGGHG YDOXH WR )LQQLVK
LQGXVWU\DQGFUHDWHMREVWRWKHDUHDRI6RXWK(DVWHUQ)LQODQG
$LPDQGSXUSRVHRIWKLVVWXG\
7KLVZRUNLVGRQHDVDSDUW LQDQ(8IXQGHG'SULQWLQJLQQRYDWLRQFHQWHUSURMHFWZKLFKLVKRVWHGE\.RWND
+DPLQD UHJLRQDO GHYHORSPHQW FRPSDQ\ &XUVRU 2\ &RRSHUDWLYHRQ SDUWQHUV LQ WKLV SURMHFW DUH /DSSHHQUDQWD
8QLYHUVLW\ RI 7HFKQRORJ\$DOWR8QLYHUVLW\ DQG.\PHQODDNVR8QLYHUVLW\ RI$SSOLHG 6FLHQFHV 7KLV SURMHFW DOVR
LQYROYHVLQGXVWULDOFRPSDQLHV7KHLVSURMHFWVWDUWHGDQGLWZLOOHQGLQ'HFHPEHU$LPRIWKLVSURMHFWLVWR
FUHDWH DFWLYLW\EXVLQHVVDQGQHZNQRZKRZDURXQGDGGLWLYHPDQXIDFWXULQJ LQ6RXWK(DVWHUQ)LQODQG'XULQJ WKH
SURMHFW D QHZ DQG LQ )LQQLVK VFDOH XQLTXH LQQRYDWLRQ FHQWHU IRU ' SULQWLQJ LV HVWDEOLVKHG LQ WKH.RWND+DPLQD
UHJLRQ7KLVFRPSDQ\ZLOOSURYLGHIRFXV  WKHRQHVWRS)LQQLVK'SULQWLQJVHUYLFHV IRUPD LQWRRQH ORFDWLRQSODFH
HDV\WRILQGDQGZKHUHWKH\FDQEHIRXQGDQGDFFHVVHGHDVLO\,WZLOODOVRVXSSRUWWKHQHHGIRULQGXVWULDOUHQHZDOLQ
WKH.\PHQODDNVRUHJLRQDQGLQ6RXWK(DVWHUQ)LQODQG7KLVVWXG\DQGVXUYH\KHOSVWRLGHQWLI\WKHQHHGVIRUDGGLWLYH
PDQXIDFWXULQJIURPWKHFRPSDQLHVLQWKHDUHD7KLVVWXG\FRQFHQWUDWHVDOVRRQKRZFRPSDQLHVLQWKH6RXWK(DVWHUQ
)LQODQGUHJLRQUHDOL]HDQGDUHDEOHWRXWLOL]HYLHZDGGLWLYHPDQXIDFWXULQJWHFKQRORJLHVDVDZD\WRDGGYDOXHWRWKHLU
EXVLQHVV 7KH TXHVWLRQQDLUH LQ WKLV VWXG\ ZDV FDUULHG RXW DW WKH HDUO\ VWDJHV RI WKH SURMHFW WR FUHDWH D EDVH RI
LQIRUPDWLRQ DERXW FRPSDQLHV DQG WKHLU XQGHUVWDQGLQJ YLHZV RI DGGLWLYH PDQXIDFWXULQJ DQG LWV SRWHQWLDO DQG
ZHDNQHVVHVLQWKHDUHD7KLVLQIRUPDWLRQFDQWKHQEHXWLOL]HGVHGWRKHOSFUHDWLRQRIEXLOGWKHLQQRYDWLRQFHQWHUIRU
'SULQWLQJDQGLWVSULQFLSOHVRIDFWLRQWRVHUYHWKHORFDOLQGXVWULDOEDVH7KHFUHDWLRQSODQIRUWKHLQQRYDWLRQFHQWHU
DQGWKHORFDWLRQRIWKLVVWXG\LVSUHVHQWHGLQ)LJXUH

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7KLV UHVHDUFK FRQVLVWV RI DQ RQOLQH TXHVWLRQQDLUH VXUYH\ FRQGXFWHG LQ LQGXVWULDO FRPSDQLHV LQ 6RXWK(DVWHUQ
)LQODQG)LUVWSDUWRIWKHVXUYH\ZDVDLPHGWRDOOVHOHFWHGFRPSDQLHVDQGLWFRQVLVWHGRIJHQHUDOTXHVWLRQVDERXWWKH
XVHRIDGGLWLYHPDQXIDFWXULQJ7KLVSDUWRIVWXG\LQYHVWLJDWHVKRZFRPSDQLHVVHH$0DVDPDQXIDFWXULQJSURFHVV
7KH ILUVW SDUW RI WKH VXUYH\ DOVR FODULILHG WKH QHHG RI FRPSDQLHV IRU DGGLWLRQDO LQIRUPDWLRQ FRQVLGHULQJ DGGLWLYH
PDQXIDFWXULQJ


)LJ/RFDWLRQRIWKLVVWXG\LQWKHWLPHOLQHRI'SULQWLQJLQQRYDWLRQFHQWHUSURMHFW
7KHVHFRQGSDUWRI WKHVXUYH\ LV IRFXVHG WR WKHFRPSDQLHVZKLFKKDYHDOUHDG\XVHGDGGLWLYHPDQXIDFWXULQJ LQ
WKHLUDFWLYLWLHVDQGEXVLQHVV7KLVSDUWDOVRVWXGLHVZKLFK$0PHWKRGVKDYHEHHQWULHGLQFRPSDQLHVDQGZK\WKLV
IDEULFDWLRQKDVFKRVHQWREHXVHG7KLVSDUWDOVRLQYHVWLJDWHVLIPRUHLQIRUPDWLRQDERXWWKH$0SURFHVVHVLVQHHGHG
IRUIXUWKHUXVHRI$0$VWKHLQGXVWU\LVPRYLQJIURPXVLQJ$0IRUPDQXIDFWXULQJSURWRW\SHVWRHQGSURGXFWVLWLV
LPSRUWDQWWRVWDUWXVLQJLWDOVRLQ)LQQLVKSURGXFWLRQLQGXVWU\
'XULQJ WKH OLWHUDWXUH UHYLHZ LQ WKLV VWXG\ LW ZDV DOVR QRWLFHG WKDW WKHUH DUH DFWXDOO\ HYHQ JOREDOO\ TXLWH IHZ
SXEOLVKHG EHQFKPDUN VWXGLHV H[HFXWHG DERXW DGGLWLYHPDQXIDFWXULQJ ,W LV REYLRXV WKDWPRVW RI WKHVH VWXGLHV DUH
FDUULHGRXWLQFRPSDQLHVDQGWKH\DUHQHYHUSXEOLVKHGDVWKH\PLJKWFRQWDLQFRQILGHQWLDOLQIRUPDWLRQ(VSHFLDOO\LQ
FDVHRI)LQODQGRQO\RQHVLPLODUUHVHDUFKZDVIRXQGDQGWKLVRQHZDVDYDLODEOHRQO\LQ)LQQLVKODQJXDJH/DFNRI
WKHVHEHQFKPDUNVWXGLHVKDVEHHQPDLQPRWLYDWLRQIRUDXWKRUVWRFDUU\RXWWKLVVWXG\
5HVHDUFKPHWKRGRORJ\
7KLV VWXG\ZDV FDUULHG RXW E\ FRQGXFWLQJ D OLWHUDWXUH UHYLHZ WR ILQG RXW DQG EHQFKPDUN VLPLODU VWXGLHV GRQH
JOREDOO\$VNQRZQIDFW LV WKDW)LQODQG LV VWLOO ODFNLQJZLGH LQGXVWULDO LPSOHPHQWDWLRQRI DGGLWLYHPDQXIDFWXULQJ
LGHDZDV WR ORRNVLPLODUH[DPSOHVJOREDOO\DQGFRPSDUHWKHPWRVLWXDWLRQ WR)LQODQG$FWXDOVWXG\DQGVXUYH\ WR
LQGXVWULDO FRPSDQLHV LQ 6RXWK(DVWHUQ )LQODQG ZDV FDUULHG RXW DV DQ RQOLQH VXUYH\ E\ VHQGLQJ LW WR VHOHFWHG
FRPSDQLHV 7KHVH FRPSDQLHV ZHUH VHOHFWHG E\ XVLQJ OLVW RI HQWHUSULVHV RZQHG E\ .RWND+DPLQD UHJLRQDO
GHYHORSPHQWFRPSDQ\&RPSDQLHVZKRVHSULPDU\EXVLQHVV LV LQ ILHOGRI VXLWDEOHRIDGGLWLYHPDQXIDFWXULQJZHUH
VHOHFWHG$OODQVZHUVZHUHWUHDWHGFRQILGHQWLDOO\&RQFOXVLRQVZHUHGUDZQE\VWDWLVWLFDODQDO\VLVDQGE\FRPSDULQJ
VLPLODULWLHVRUGLIIHUHQFHVLQDQVZHUVDQGDOVRE\FRPSDULQJWKHPWRILQGLQJVIURPOLWHUDWXUH
$GGLWLYHPDQXIDFWXULQJ
&RPSOH[ VKDSHV DQG LQWHUQDO IHDWXUHV FDQ EH PDQXIDFWXUHG ZLWK DGGLWLYH PDQXIDFWXULQJ $V WKH SDUW LV
PDQXIDFWXUHG OD\HU E\ OD\HU LQWHUQDO VWUXFWXUHV GR QRW KDYH WR EH DFFHVVLEOH IRU H[DPSOH E\ PLOOLQJ WRROV
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7KRPSVRQHWDO%HFDXVHPDWHULDOLVDGGHGRQO\WRZKHUHLW LVQHHGHGEHFDXVHRIVWUHQJWKSURSHUWLHVHWF
ULJKWNLQGRISURGXFWGHVLJQUHVXOWVOLJKWHUDQGVWURQJHUSDUWVWKDQZLWKDQ\WUDGLWLRQDOPDQXIDFWXULQJ%XFKELQGHUHW
DO$GGLWLYHPDQXIDFWXULQJFDQEHGLYLGHGLQWRVHYHQGLIIHUHQWFDWHJRULHV$670)D
 ELQGHUMHWWLQJ
 GLUHFWHGHQHUJ\GHSRVLWLRQ
PDWHULDOH[WUXVLRQ
PDWHULDOMHWWLQJ
 SRZGHUEHGIXVLRQ
 VKHHWODPLQDWLRQDQG
 YDWSKRWRSRO\PHUL]DWLRQ

 (YHQWKRXJKDGGLWLYHPDQXIDFWXULQJKDVPDQ\DGYDQWDJHVFRPSDUHGWRWUDGLWLRQDOPDQXIDFWXULQJLWDOVRKDVLWV
OLPLWDWLRQV7KHVH OLPLWDWLRQVKDYH WREH FRQVLGHUHGZKHQGHVLJQLQJ WKHSDUW:URQJGHVLJQRI WKHSDUW FDQ HYHQ
SUHYHQWLWVPDQXIDFWXULQJEXWRQWKHRWKHUKDQGULJKWGHVLJQFDQHYHQOHDGWRSDUWVWKDWLVPRUHIXQFWLRQDODQGHYHQ
WRUHPDUNDEOHFRVWVDYLQJVGXULQJOLIHWLPHRISURGXFW
4.1. Advantages and limitations 
)UHHGRPRIGHVLJQLVRQHRIWKHPDMRUDGYDQWDJHVLQDGGLWLYHPDQXIDFWXULQJ%HFDXVHWKHSDUWLVIDEULFDWHGIURP
OD\HUVEDVHGRI&$'PRGHOWKHSURGXFWLRQSURFHVVGRHVQRWKDYHWREHSODQQHGVHSDUDWHO\7KHILQLVKHGSDUWFDQ
DOVRLQFOXGHFRPSOH[VKDSHVZKLFKDUHQRWSRVVLEOHWREHGRQHWUDGLWLRQDOO\7KHFRPSOH[LW\RIWKHSDUWDOVRGRHV
QRWDGGDQ\DGGLWLRQDOFRVWVWRWKHPDQXIDFWXULQJSURFHVV9HU\RIWHQPDMRUSDUWRIWRWDOFRVWVLQ$0FRPHVIURP
WKHPDQXIDFWXULQJWLPHLHWKHKLJKHUWKHZRUNSLHFHLVWKHPRUHWLPHLVFRQVXPHGIRUIDEULFDWLRQ&DOLJQDQR
V6WUDQRHWDOV5HVHDUFKGRQHE\/LQGHPDQQHWDOVKRZVWKDWHYHQLIPDQXIDFWXULQJ
UDWHRIWKH$0PDFKLQHLVWULSOHGWKHPDFKLQHFRVWVDUHVWLOODOPRVWRIRYHUDOOSDUWFRVWVVHH)LJXUH


)LJ&RPSDULVRQRIGLIIHUHQWSDUWVRI$0SURFHVVFRVWVZLWKGLIIHUHQWEXLOGUDWHV/LQGHPDQQHWDO
7KLVDOVRPHDQVWKDWLQVHULHVSURGXFWLRQWKHFRVWRIDVLQJOHSDUWVWD\VWKHVDPH7KHFRVWFDQDOVREHUHGXFHGE\
PDQXIDFWXULQJVHYHUDOSDUWVDW WKH VDPH WLPH7KLVFRVW VWUXFWXUH LVHIILFLHQWZKHQPDQXIDFWXULQJVPDOO VHULHVRU
HYHQ VLQJOH SDUWV 6HULHV SURGXFWLRQ IRU ODUJHU DPRXQW RI VLPLODU SURGXFWV LV VWLOO RIWHQ EHWWHU ZLWK WUDGLWLRQDO
PDQXIDFWXULQJPHWKRGV.ODKQHWDOV3LLOLHWDOV3LLOLHWDO5HVHDUFKFDUULHG
RXWE\3LLOLHWDOVKRZVWKDWPDQXIDFWXULQJSDUWVRQDVLQJOHSODWIRUPZLWKSRZGHUEHGIXVLRQUHGXFHVWKH
PDQXIDFWXULQJWLPHRIDRQHSDUWWRDERXWFRPSDUHGWRPDQXIDFWXULQJSDUWVRQHRIWKHWLPHVHH)LJXUH


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7DEOH6PDOOVHULHVSURGXFWLRQZLWKDGGLWLYHPDQXIDFWXULQJ3LLOLHWDO
 2QHSDUW 3DUWVDWRQHSODWIRUP
0DQXIDFWXULQJWLPH KPLQ KPLQ
0DQXIDFWXULQJWLPHSDUW KPLQ KPLQ
+RZHYHUPDQXIDFWXULQJSDUWVDGGLWLYHO\KDVDOVRLWVOLPLWDWLRQV)RUH[DPSOHSRZGHUEHGIXVLRQSURFHVVHVKDYH
OLPLWDWLRQVLQUHVSHFWRILQZKLFKDQJOHPDWHULDOFDQEHEXLOWWRIRUPDQLQRYHUKDQJLQJVWUXFWXUHV2YHUKDQJVRIWHQ
QHHG VXSSRUW VWUXFWXUHV DQG WKHVH VWUXFWXUHV KDYH WR EH UHPRYHGPHFKDQLFDOO\ (VSHFLDOO\ WKLV VXSSRUW VWUXFWXUH
UHPRYDOFDQWDNHLQFDVHRIPHWDOOLFDGGLWLYHPDQXIDFWXULQJDORQJWLPHDQGLQFUHDVHWKHFRVWRIWKHSDUW&KHQJ	
&KRXV5DWQDGHHS	$QDQGV7KHVHSRVWSURFHVVLQJFRVWVKDYHWREHFRQVLGHUHG
ZKHQFDOFXODWLQJWKHFRVWRIWKHILQDOSDUW$W]HQL	6DOPLV
,QGXVWULDOQHHGVIRU$0LQ)LQODQG
)XQFWLRQ RI WKLV VWXG\ LV WR ILQG RXW KRZ )LQQLVK LQGXVWU\ LQ 6RXWK(DVWHUQ )LQODQG VHHV WKH DGGLWLYH
PDQXIDFWXULQJ LQ WKHLU SURGXFWLRQ $LP ZDV WR FROOHFW LQIRUPDWLRQ RI KRZ FRPSDQLHV DUH ORRNLQJ DW DGGLWLYH
PDQXIDFWXULQJDVSDUWRIWKHLUEXVLQHVVKRZWKH\DUHSODQQLQJWRXVHLWLIWKH\DUHSODQQLQJWRXVHLWDQGZKDWNLQG
RIDGGLWLRQDOHGXFDWLRQDQGLQIRUPDWLRQLVQHHGHGWRPDNH$0DVDSDUWRISURGXFWLRQ
5.1. Survey and selection of companies 
&RPSDQLHVZHUHVHOHFWHGIURPWKH6RXWK(DVWHUQ)LQODQGDUHDE\XWLOL]LQJDOLVWRIHQWHUSULVHVLQWKHDUHDIURP
.RWND+DPLQDUHJLRQDOGHYHORSPHQWFRPSDQ\7KHVL]HVRIWKHFRPSDQLHVZHUHQRWOLPLWHGEXWDPDMRURIILFHLQ
WKHDUHDZDVUHTXLUHGIURPFRUSRUDWLRQVHPSOR\LQJPRUHWKDQSHRSOH7KHVXUYH\FRQFHQWUDWHGRQFRPSDQLHV
SUDFWLFLQJLQGXVWULDOPDQXIDFWXULQJDQGVHUYLFHV/LQHVRIEXVLQHVVHVZHUHOLPLWHGWR

ZRUNVKRSV
GHVLJQDQGHQJLQHHULQJDJHQFLHV
SDSHUDQGSURFHVVLQJLQGXVWU\
FRQVWUXFWLRQFRPSDQLHV
LQGXVWULDOPDLQWHQDQFHFRPSDQLHV
PHGLFDOLQGXVWU\DQG
RWKHULQGXVWULDOSURGXFWLRQFRPSDQLHV

7KHVHOLQHVRIEXVLQHVVZHUHOLPLWHGDV WKH\SURYLGHGWKHPRVWXVHIXO LQIRUPDWLRQIRU WKH(8SURMHFWLQZKLFK
WKLVVWXG\ZDVFDUULHGRXW1XPEHURIFRPSDQLHVLQWKLVVXUYH\ZDVFXWGRZQWRFRQVLGHUFRPSDQLHVZKLFKFRXOG
SRWHQWLDOO\ EHQHILW IURP LQWURGXFWLRQ RI DGGLWLYH PDQXIDFWXULQJ 7KH VXUYH\ DOVR QHHGHG WR VXSSRUW ' SULQWLQJ
LQQRYDWLRQFHQWHUSURMHFWDQGLWVUHVHDUFKSKDVH%HFDXVHSURMHFWDLPVIRUFUHDWLQJQHZEXVLQHVVIRULQGXVWU\XVLQJ
$0FRQVXPHUSULQWHUVDQGWKHLUDSSOLFDWLRQVZDVOHIWRXW)RFXVLQWKLVVWXG\ZDVRQKRZDGGLWLYHPDQXIDFWXULQJ
FDQEHDZD\WRKDYHQHZEXVLQHVVLQVLWXDWLRQZKHQFRQYHQWLRQDOIDEULFDWLRQDQGSDUWVRILWDUHPRYLQJDZD\IURP
6RXWK(DVWHUQ )LQODQG 6RPH FRPSDQLHV ZHUH DOVR LQWHUYLHZHG PRUH WKRURXJKO\ DV D SDUW RI WKH ' SULQWLQJ
LQQRYDWLRQFHQWHUSURMHFW
5HVXOWVDQGDQDO\VLV
6L[WHHQFRPSDQLHVUHVSRQGHGWRVXUYH\DQGLWZDVVHQWWRWDOO\WRFRPSDQLHVVRUDWHRIDQVZHUVWRVXUYH\ZDV
7KLVVPDOO UDWHIRUDQVZHUV LQGLFDWHVHLWKHU WKDWDGGLWLYHPDQXIDFWXULQJ LVQRWIRXQGYHU\ LQWHUHVWLQJDW WKH
PRPHQWRULQWHUQHWVXUYH\VHYHQLIWKH\DUHVKRUWDUHVHHQDVZDVWHRIWLPHLQHQWHUSULVHV0DMRULW\RIWKHDQVZHUV
FDPHIURPVPDOODQGPLGVL]HGFRPSDQLHVZLWKSHUVRQQHOIURPWRZKLFKUHIHUVWRFRPSDQ\VL]HVLQ)LQODQG
EHLQJ TXLWH VPDOO DQG SHUKDSV VPDOO FRPSDQLHV DUH PRUH LQWHUHVWHG LQ UHVHDUFKLQJ QHZ WKLQJV 7KH FRPSDQLHV
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LQFOXGHGGHVLJQ DQG HQJLQHHULQJ DJHQFLHVZRUNVKRSV FRQVWUXFWLRQ FRPSDQLHV DQG FRPSDQLHVZLWKRWKHU NLQGRI
LQGXVWULDOSURGXFWLRQ
6.1. Opinions on additive manufacturing 
,WFDQEHFRQFOXGHGJHQHUDOO\ WKDWNQRZOHGJHRIDGGLWLYHPDQXIDFWXULQJLQ)LQQLVKFRPSDQLHV LVYHU\ORZVHH
)LJXUH7KLUWHHQFRPSDQLHVRXWRIVL[WHHQFRPSDQLHVDQVZHULQJWR WKLVVXUYH\WROGWKDWRQO\OHVV WKDQRI
WKHLUHPSOR\HHVNQHZDERXW$0DVDPDQXIDFWXULQJPHWKRG,QDGGLWLRQWKLUWHHQFRPSDQLHVDUHQRWXVLQJDGGLWLYH
PDQXIDFWXULQJDWDOOVRRQO\WKUHHFRPSDQLHVKDVVHHQSRWHQWLDOLQLWIRUWKHLUEXVLQHVV(YHQLI$0LVQRWXVHGLWLV
VWLOO UDLVLQJ LQWHUHVW LQ FRPSDQLHV ,W VHHPV WKDW FRPSDQLHV DUH QRW LQWHUHVWHG WR XVH WKHLU UHVRXUFHV IRU $0 RU
UHVHDUFKLQJLWVXVDELOLW\LQWKHLUFRPSDQLHV,QWKHVXUYH\WKHFRPSDQLHVZHUHRIIHUHGDFKDQFHIRUDPRUHSUHFLVH
LQWHUYLHZDQGDOORI WKHFRPSDQLHVGHFOLQHG ,W VHHPV WKDWDGGLWLYHPDQXIDFWXULQJ LVQRW UHFRJQL]HGDVD UHTXLUHG
PDQXIDFWXULQJ PHWKRG LQ WKHLU SURGXFWLRQ &RPSDQLHV DOVR FRQFOXGHG WKDW WKH\ DUH QRW JRLQJ WR XVH DGGLWLYH
PDQXIDFWXULQJ LQ WKHQH[W WZR\HDUV2QH UHDVRQ WR WKLV FDQEHZURQJH[SHFWDWLRQV IRU WKHPHWKRGFDXVHGE\DOO
K\SH DURXQG ' SULQWLQJ +\SH RIWHQ PL[HV IDFWV JLYHV XQUHDOLVWLF SUHGLFWLRQV DQG OHDYHV RXW WR WHOO DERXW
FKDOOHQJHV RI WKLV WHFKQRORJ\ ,W VHHPV DOVR WKDW FRPSDQLHV DUH QRW ORRNLQJ H[WHQVLYHO\ HQRXJKZKDW WKH\ FRXOG
XWLOL]H DGGLWLYHPDQXIDFWXULQJ IRU1LQH RI WKH FRPSDQLHV UHSRUWHG WKDW WKH\ DUH JRLQJ WR XVH$0RQO\ LQ VPDOO
DPRXQWVLQWKHLUEXVLQHVV7KLVLVVXHQHHGVIXUWKHUVWXG\


)LJ,OOXVWUDWLRQRIKRZPDQ\SHUFHQWRIWKHSHRSOHLQFRPSDQLHVLQ6RXWK(DVWHUQ)LQODQGNQRZ$0
6.2. Introduction of additive manufacturing and need for training 
,QWURGXFWLRQ DQG WUDLQLQJ QHHGV RI WKH FRPSDQLHV ZHUH DOVR LQYHVWLJDWHG ,W VHHPV WKDW HYHQ WKRXJK DGGLWLYH
PDQXIDFWXULQJLVJRLQJWREHXVHGLQRQO\IRUIHZDSSOLFDWLRQVLQFRPSDQLHVZLWKLQQH[WIHZ\HDUVFRPSDQLHVIHHO
WKDWQHHGIRULQIRUPDWLRQRIDGGLWLYHPDQXIDFWXULQJLVKLJK7KLVPD\EHGXHWRWKHIDFWWKDWRQO\IHZSHUVRQVLQWKH
FRPSDQLHVDFWXDOO\NQRZDERXWDGGLWLYHPDQXIDFWXULQJ7KHQHHGIRULQIRUPDWLRQDERXWLQWURGXFWLRQRIWKHSURFHVV
SURFHVVHVDQGPDWHULDOVGHVLJQIRU$0DQGPDFKLQHU\ZHUHDVNHGLQ WKLVVWXG\,WVHHPVWKDWGHVSLWHRIDOOK\SH
ZKDW LV JRLQJ RQ DURXQG ' SULQWLQJ FRPSDQLHV ODFN IRU REMHFWLYH IDFW EDVHG GDWD 7KLV LV ZK\ HGXFDWLRQ DQG
WUDLQLQJDUHFUXFLDOSDUWRILQGXVWULDOLPSOHPHQWDWLRQRIDGGLWLYHPDQXIDFWXULQJ0RVWRIWKHLQIRUPDWLRQQHHGHGZDV
IRUFXUUHQWDQGIXWXUHSRVVLELOLWLHVRIDGGLWLYHPDQXIDFWXULQJDQGKHOS IRU LQWURGXFWLRQ WKHPDQXIDFWXULQJPHWKRG
VHH)LJXUH
+\SHPDNHVKLJKH[SHFWDWLRQVDURXQGDGGLWLYHPDQXIDFWXULQJDQGDOOLWVSRVVLELOLW\VRWKDWFRPSDQLHVPLJKWIHHO
FRQIXVHG RI DOO WKLV GDWD DQG WKLV LV UHDVRQZK\ DFFXUDWH GDWD DERXW HIIHFW RQ$0 WR IXWXUH LV QHHGHG1HHG RI
LQIRUPDWLRQDERXW$0PDFKLQHU\ZDVDOVRKLJK
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

)LJ$PRXQWRILQIRUPDWLRQFRPSDQLHVDQVZHUHGWKH\QHHGDERXWDGGLWLYHPDQXIDFWXULQJ

7KLVVWXG\UHYHDOHGWKDWFRPSDQLHVGRQRWQHHGLQIRUPDWLRQDERXWSURGXFWGHVLJQDFFRUGLQJWRWKHLURSLQLRQ,WLV
REYLRXV WKDWDVSURGXFWGHVLJQ IRU$0GLIIHUVD ORW IURPSURGXFWGHVLJQRIFRQYHQWLRQDO IDEULFDWLRQ VR LW FDQEH
FRQFOXGHG WKDW FRPSDQLHV DUH QRW DZDUH RI IDFWVRISURGXFWGHVLJQ IRU$06WXG\ UHYHDOHG WKDW HGXFDWLRQQHHGV
DERXWGHVLJQIRUDGGLWLYHPDQXIDFWXULQJZHUHORZ%HFDXVHSURGXFWGHVLJQRI$0GLIIHUVPXFKIURPSURGXFWGHVLJQ
RIFRQYHQWLRQDOIDEULFDWLRQLWVHHPVWKDWFRPSDQLHVGRQRWNQRZZKDWNLQGRILQIRUPDWLRQWKH\QHHGDERXWLWVHH
)LJXUH


)LJ/HYHORINQRZOHGJHLQFRPSDQLHVDERXWDGGLWLYHPDQXIDFWXULQJ
6.3. Industrial use of AM in South-Eastern Finland 
$FFRUGLQJWRWKLVVWXG\RQO\WKUHHRIWKHFRPSDQLHVKDYHXVHGDGGLWLYHPDQXIDFWXULQJRUDUHXVLQJLWFXUUHQWO\LQ
WKHLUZRUN7KLVFDQEHGXHWR$0EHLQJUHODWLYHO\QHZDQGXQNQRZQPHWKRGLQ)LQODQG,QDGGLWLRQFRPSDQLHV
KDYHZURQJH[SHFWDWLRQVDERXWWKHPHWKRG)RUH[DPSOHPHFKDQLFDOSURSHUWLHVVXFKDVVWUHQJWKSURSHUWLHVRIWKH
PDQXIDFWXUHGSDUWDUHRIWHQFRQVLGHUHGWREHORZ(VSHFLDOO\SRZGHUEHGIXVLRQSURFHVVHVDUHWKRXJKWWRSURGXFH
IUDJLOH SDUWV $V VRPH RI WKH FRPSDQLHV ZDQW WR VWD\ DQRQ\PRXV WHUPV RI FRPSDQ\   DQG  DUH XVHG KHUH
&RPSDQ\KDVXVHG$0DVDVXSSRUW IRUSURGXFWGHYHORSPHQWDQGFRPSDQLHVDQGKDYHXVHG WKHPHWKRG WR
PDQXIDFWXUHSURWRW\SHV&RPSDQ\ LV WHVWHGDGGLWLYHPDQXIDFWXULQJEHFDXVH LWDOORZHGIDVWZD\ WRPDQXIDFWXUH
862   Markku Lindqvist et al. /  Physics Procedia  83 ( 2016 )  854 – 863 
SURGXFWZKLFKZDVQHHGHGIRUGHYHORSPHQW&RPSDQ\FRQFOXGHVWKDWDGGLWLYHPDQXIDFWXULQJLQWHUHVWVWKHPEXW
WKH FRPSDQ\ LV QRW JRLQJ WR XVH LW DV D SDUW RI WKHLU ZRUN 5HDVRQ IRU WKLV LV WKDW HYHQ LI $0 DOORZHG IDVWHU
PDQXIDFWXULQJRIWKHSDUWWKDQWUDGLWLRQDOPHWKRGVQRWHQRXJKDGYDQWDJHVZHUHDFKLHYHGE\LW&RPSDQ\ZRXOG
OLNHWRNQRZPRUHDERXW$0PDFKLQHVPDWHULDOVSURFHVVHVDQGSRVVLELOLWLHVRI$0EHIRUHXVLQJWKHPHWKRG
&RPSDQ\LVFXUUHQWO\XVLQJDGGLWLYHPDQXIDFWXULQJDVDSDUWRIWKHLUDFWLYLWLHV7KHPDFKLQHLQXVHLVDVPDOO
PDWHULDOH[WUXVLRQPDFKLQHDQG LWKDVEHHQ LQXVH IRU\HDUV&RPSDQ\DLPV WR UHGXFH WKHLUEXON IRUSODVWLF
SDUWVE\PDQXIDFWXULQJVRPHRIWKHPIRUGHPDQG&RPSDQ\VHHVWKDW$0EULQJVEHQHILWVIRUWKHLUSURGXFWLRQDQG
DUHJRLQJWRXVHLWDOVRLQWKHIXWXUH7KHLQKRXVHSURGXFWLRQLVLPSRUWDQWWRFRPSDQ\0RVWLQIRUPDWLRQLVQHHGHG
DERXWSRVVLELOLWLHVRIDGGLWLYHPDQXIDFWXULQJ
&RPSDQ\KDVRQO\XVHGDGGLWLYHPDQXIDFWXULQJRQFH1RVLJQLILFDQWEHQHILWVZHUHIRXQGDQGLWKDVQRWEHHQ
XVHGVLQFHWKHQ2QHSURWRW\SHZDVPDGHE\XVLQJDGGLWLYHPDQXIDFWXULQJEHFDXVHFRPSDQ\GLGQRWZDQWWRXVH
WUDGLWLRQDOPLOOLQJLQWKLVFDVH(YHQLIWKHFRPSDQ\LVQRWJRLQJWRXVHWKHPHWKRGVLPLODUO\DVRWKHUFRPSDQLHV
DGGLWLRQDOLQIRUPDWLRQZDVIRXQGLQWHUHVWLQJ0RVWLQIRUPDWLRQZKDWFRPSDQ\UHYHDOHGWRQHHGZDVGHWDLOHGGDWD
DERXW$0PDFKLQHVPDWHULDOVDQGSURFHVVHV
$VFRQFOXVLRQIURPLQWHUYLHZRIWKHVHWKUHHFRPSDQLHVLWFDQEHVDLGWKDWWKH\GRQRWVHHDGGLWLYHPDQXIDFWXULQJ
DZD\ WRPDQXIDFWXUH WKHLU SURGXFWV DW WKHPRPHQW$OVRRQO\SODVWLFPDWHULDOV KDYHEHHQXVHG DQGPRVW RI WKH
SURGXFWLRQKDVEHHQWHVWLQJWKHPHWKRGDQGYHU\VPDOOVFDOHPDQXIDFWXULQJRISURWRW\SHV
&RQFOXVLRQV
$LP RI WKLV UHVHDUFKZDV WR VWXG\ WKH QHHG IRU DGGLWLYHPDQXIDFWXULQJ LQ 6RXWK(DVWHUQ )LQODQG ,W ZDV DOVR
VWXGLHGKRZFRPSDQLHVVHHWKHPDQXIDFWXULQJPHWKRGDQGZKDW LV UHTXLUHGWR LQWURGXFHLW WR LQGXVWU\7KLVVWXG\
ZDVFRQGXFWHGDVSDUWRISURMHFWDGPLQLVWHUHGE\.RWND+DPLQDUHJLRQDOGHYHORSPHQWFRPSDQ\3URMHFW LQYROYHV
$DOWR 8QLYHUVLW\ .\PHQODDNVR 8QLYHUVLW\ RI $SSOLHG 6FLHQFHV /DSSHHQUDQWD 8QLYHUVLW\ RI 7HFKQRORJ\ DQG
LQGXVWULDOFRPSDQLHV(8DVDSDUWRI(XURSHDQUHJLRQDOGHYHORSPHQWIXQG(5')IXQGVWKHSURMHFW
$GGLWLYHPDQXIDFWXULQJ$0HYROYHVFRQVWDQWO\EXWLVDOVRFXUUHQWO\DYDOLGPDQXIDFWXULQJPHWKRGLQSURGXFLQJ
HQGXVH SDUWV +RZHYHU GXH WR UHODWLYHO\ VORZ SURGXFWLRQ UDWH DQG KLJK PDFKLQH LQYHVWPHQWV HVSHFLDOO\ LQ
SURIHVVLRQDOIDEULFDWLRQHTXLSPHQWWUDGLWLRQDOPDQXIDFWXULQJPHWKRGVDUHVWLOODWWKHPRPHQWPRUHFRPSHWLWLYHLQ
VHULHVSURGXFWLRQ)RUVPDOOVHULHVSURGXFWLRQDQGSURWRW\SLQJDGGLWLYHPDQXIDFWXULQJFDQRIWHQEHPRUHSURGXFWLYH
DQGFRVWHIIHFWLYH WKDQFRQYHQWLRQDO IDEULFDWLRQ)RUH[DPSOH$0KDVEHHQ LQ LQGXVWULDOXVH IRU VHYHUDO\HDUV LQ
:HVWHUQ(XURSHDQG8QLWHG6WDWHV(IIHFWLYHXVHRIWKLVPHWKRGLVSRVVLEOHDVLIERWKDGYDQWDJHVDQGGLVDGYDQWDJHV
RI$0DUHIXOO\UHFRJQL]HG
,QGXVWU\LQ)LQODQGKDVEHHQWUDGLWLRQDOO\FRQFHQWUDWLQJRQIDEULFDWLRQRIODUJHEXONSLHFHVIRUH[DPSOHIRURII
VKRUHDQGIRUHVWLQGXVWU\ZKHUHDVLQGXVWU\DVIRUH[DPSOHLQ*HUPDQ\KDVEHHQSURGXFLQJVPDOOFRPSOLFDWHGDQG
VSHFLDOSDUWVIRUDLUFUDIWDQGFDULQGXVWU\1HHGRIVPDOOVHULHVVSHFLDOL]HGSURGXFWVKDYHEHHQDOVRGULYLQJIRUFHLQ
PLG(XURSHIRUGHYHORSPHQWRIDGGLWLYHPDQXIDFWXULQJZKHUHDV)LQODQGKDVUHPDLQHGEHKLQGWKLVGHYHORSPHQW
(YHQLIIRUHVWLQGXVWU\SURGXFWLRQLVDQGKDVEHHQJRLQJDZD\LQ6RXWK(DVWHUQ)LQODQGWKHLQGXVWULDONQRZKRZ
ZKLFKUHPDLQVLQWKLVDUHDLVVWURQJ:RUNVKRSVZLWKDGGLWLYHPDQXIDFWXULQJPDFKLQHU\FDQEULQJQHZMREVWRWKH
DUHDDQGDWWKHVDPHWLPHJHQHUDWHDGGHGYDOXHWRWKHSDUWVPDQXIDFWXUHG,QDGGLWLRQFRPSOHWHQHZSURGXFWVDQG
SURGXFWLQQRYDWLRQVFDQEHGHYHORSHG
$FFRUGLQJ WR WKLV VWXG\ OHYHO RI LQGXVWULDO LPSOHPHQWDWLRQRI DGGLWLYHPDQXIDFWXULQJ LQ)LQQLVK FRPSDQLHV LV
YHU\ORZ&RPSDQLHVGRQRWKDYHWKHUHVRXUFHVRUWKHVNLOOWRVHHWKHSRVVLELOLWLHVIRUDGGLWLYHPDQXIDFWXULQJLQWKHLU
SURGXFWLRQ7KLVLVPDLQO\GXHWRODFNRIIDFWGDWDDQGDWWLWXGHVHYHQUHVLVWDQFHDJDLQVWQHZWHFKQRORJ\,I$0KDV
EHHQDSSOLHGRQO\SODVWLFPDWHULDOVKDYHEHHQXVHGDQGWKHSURGXFWLRQKDVIRFXVHGLQSURWRW\SLQJ0DFKLQHVKDYH
DOVREHHQFRQVXPHUSURGXFWVFRVWLQJFRXSOHRIWKRXVDQGHXURV7KLVNLQGRIXVHFDQRIWHQFDXVHZURQJH[SHFWDWLRQV
DQG HYHQZURQJ DWWLWXGH DJDLQVW WKHPHWKRG DV GHYLFHV DQGPDWHULDOV XVHG DUH FKHDS DQGSUREDEO\ QRW WKHPRVW
VXLWDEOHRQHVIRUFRPSDQLHVXVH
,W FDQ EH VDLG WKDW WKH LQGXVWU\ LQ 6RXWK(DVWHUQ )LQODQG GRHV QRW \HW VHH WKH IXOO SRWHQWLDO RI DGGLWLYH
PDQXIDFWXULQJGRHVQRWKDYHSURSHUH[SHULHQFHVDQGLVQRWJRLQJWRXVHWKHPHWKRGLQWKHQH[WFRXSOHRI\HDUV7KLV
PD\ EH GXH WR ' K\SH ZKLFK LV JRLQJ RQ DURXQG ' SULQWLQJ DV LW LV FDXVLQJ ZURQJ H[SHFWDWLRQV DQG HYHQ
PLVXQGHUVWDQGLQJDERXWZKROHSRWHQWLDORIWHFKQRORJ\+RZHYHUPRVWFRPSDQLHVDUHVWDUWLQJOLWWOHE\OLWWOHWRILQG
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$0LQWHUHVWLQJ,WVHHPVWKDWFRPSDQLHV¶H[SHULHQFHVWKDWDGGLWLYHPDQXIDFWXULQJFRXOGEHDYDOLGPHWKRGIRUWKHLU
SURGXFWLRQEXWFDQQRWILQGRUGRQRWKDYHWKHUHVRXUFHVWRILQGWKHSRVVLEOHXVHVIRULW2WKHUSDUWRIWKHQHHGIRU
LQIRUPDWLRQFRPHV IURPWKHIDFW WKDWQRWHQRXJKSHRSOHZRUNLQJ LQHQWHUSULVHVNQRZDGGLWLYHPDQXIDFWXULQJDQG
ZKDWLWVDSSOLFDWLRQVFDQEH/DUJHVWFKDOOHQJHLQLQWURGXFLQJDGGLWLYHPDQXIDFWXULQJLVODFNRIYDOLGLQIRUPDWLRQ
WKLV LVZK\HGXFDWLRQDQGWUDLQLQJLVQHHGHG&RPSDQLHVQHHGJHQHUDONQRZOHGJHRI WKHPHWKRGDQGIRUH[DPSOH
5	'SHUVRQQHODQGSURGXFWGHVLJQHUVKDYHWREHHGXFDWHG,WLVREYLRXVWKDWWKHUHLVQHHGRILQIRUPDWLRQDERXWKRZ
WR LQGXVWULDOO\ LPSOHPHQW DGGLWLYH PDQXIDFWXULQJ EXW DOVR WKH OLPLWDWLRQV RI DGGLWLYH PDQXIDFWXULQJ KDYH WR EH
H[SODLQHG +\SH DURXQG ' SULQWLQJ RIWHQ SDLQWV XQUHDOLVWLF YLHZV RI SRVVLELOLWLHV RI $0 ZKHUHDV IRU H[DPSOH
FKDOOHQJHVRIDGGLWLYHPDQXIDFWXULQJDUHQRWGLVFXVVHG
,IWKHH[SHUWLVHRIDGGLWLYHPDQXIDFWXULQJFDQEHLQFUHDVHGDSSOLFDWLRQVFDQEHIRXQG$FFRUGLQJWRWKLVUHVHDUFK
FRPSDQLHVLQ6RXWK(DVWHUQ)LQODQGPRVWO\EHQHILWLQJIURPWKHSURFHVVFDQEHGHVLJQLQJDQGHQJLQHHULQJRIILFHV,Q
DGGLWLRQSURWRW\SLQJFDQEHLPSRUWDQWDVDSURGXFWGHVLJQWRRO)LUVWWKLQJWRGRLVWREULQJULJKWNLQGRILQIRUPDWLRQ
WRWKHFRPSDQLHVDQGJHQHUDWHSRVLWLYHWKLQNLQJDURXQGWKHPHWKRG)RUH[DPSOHVXFFHVVIXOFDVHVWXGLHVIURPWKH
DUHDZRXOGEHDJUHDWZD\WRVSUHDGULJKWLQIRUPDWLRQDERXWDGGLWLYHPDQXIDFWXULQJ
$FNQRZOHGJHPHQWV
$XWKRUVZRXOG OLNH WRDFNQRZOHGJHSURMHFWRI³'YDOPLVWXNVHQ LQQRYDDWLRNHVNLWW\Pl'SULQWLQJ LQQRYDWLRQ
FHQWHU´ ZKLFK ZDV IXQGHG E\ (8 DV D SDUW RI (XURSHDQ UHJLRQDO GHYHORSPHQW IXQG (5') 3URMHFW LQYROYHG
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.\PHQODDNVR 8QLYHUVLW\ RI $SSOLHG 6FLHQFHV DQG LQGXVWULDO SDUWQHUV $XWKRUV ZRXOG DOVR OLNH WR JUDWLWXGH DOO
SDUWQHUVDQGFRRSHUDWLRQSDUWLHVRIWKLVSURMHFWWREHDEOHWRH[HFXWHWKLVVWXG\
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